Comparison of the effects of IL-3, granulocyte-macrophage colony-stimulating factor, and macrophage colony-stimulating factor in supporting monocyte differentiation in culture. Analysis of macrophage antibody-dependent cellular cytotoxicity.
Cultured human monocytes undergo a process of differentiation and maturation lasting 5 to 10 days that ultimately leads to the appearance of large macrophage-like cells. This differentiation is growth factor dependent: of all the cytokines tested, only macrophage colony-stimulating factor (M-CSF), granulocyte/macrophage-CSF (GM-CSF), and IL-3 proved capable of supporting the differentiation and the long term survival of the macrophage-like cells. Although all three cytokines yield cells with macrophage characteristics, cells developed in M-CSF have features distinct from those matured in either IL-3 or GM-CSF. At the morphologic level, the M-CSF-supported monocyte cultures yield elongated, spindle-shaped cells whereas those supported with IL-3 or GM-CSF yielded round cells with distinct nuclei. All three macrophage populations expressed similar levels of HLA-DR, CD11b, and CD11c, but the M-CSF-treated cultures yielded more CD14+ and CD16+ (Fc gamma RIII) cells. All three cell populations developed capacity for antibody-dependent cellular cytotoxicity (ADCC) as well as antibody-independent cytotoxicity with peak activity achieved after 8 to 12 days in culture. ADCC capacity developed earliest and the level of activity was usually greatest in the M-CSF-treated cultures, possibly correlating with the higher level of expression of CD16. Our findings indicate that any of these cytokines, but particularly M-CSF, may be useful clinically in enhancing the tumoricidal capacity of tumor-specific mAb through augmentation of macrophage capacity for ADCC.